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Abstract 



The present invention relates to an oligonucleotide having a novel structure and a method of synthesizing nucleic acid by 
using the same as a primer. This oligonucleotide is provided at the 5'-side of the primer with a nucleotide sequence 
substantially the same as a region synthesized with this primer as the origin of synthesis. The present invention realizes 
synthesis of nucleic acid based on an isothermal reaction with a simple constitution of reagents. Further, the present 
inven tion p rovides a method of synthesizing highly specific nucleic acid on the basis of this method of synthesizing nucleic 



acid. 
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(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5'-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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mmm 

mm 

tft&o l^lfe-P^igitS^a©— ^iitt PCR(Polymerase Chain 
Reaction)&^e>nrv^-5(Science,230,1350-1354,1985)o PCR&ttx invitro 

& DNA bt £ S d fcfr ^ itfc^ P-- > ^ffiM&Jgfc £<DMfc? 
l3*ffJ3M& % £ X 5 fi y - Jl> £ b T *iJ£ < Jfoffi £ flT V n 3 o b b PCR 

i&oTigA bfettifctfttSfc bTDHBUT ll^>^^ > a 
H j hmm<r>mffitr.<%~>T. 1 J&^SiHSNPs; single nucleotide polymorph 
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ism ) (DMtir W± g 2 tlX I > 3 „ 7*7 ^ v - ©H*iB5IJ SNPs £air £9 13 ISat "T 
SCttctot PCR fcfijfflbfc SNPs ©fcffl#RrtrCfc.&o 

0%miz&?z77j^-izmm®te&mmo%m% / m2>z.btin*%z>o b* 
zt&Mb^t^t>nx^Zo LtctfiT, pcr & snps (Dfamzmmt 

-*U3tf-^ft:at^<tt»^*ife*^ffl'fb*nTVNao LCR& (Ligase Chai 
n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) fck mtoft&t&Z&mttl&^xmm'rZ 2 o©7D 

at-csa^©-^ au6^»©#iE«±«fl«jffia£E5y©*s«i:aso lcr 
M^ot^So lcr toutit s^d-^cbbjc^-v - 

ItPffl^ll: bTfflffittfcEE*J£8oDNA£ii(@?-a;&&K:Bu SDA& 
(Strand Displacement Amplification) [Proc.Natl.Acad.Sci.USA,89,392-396;l 
992] [Nucleic Acid.Res.,20,1691-1696;1992]^i^(itl^*-f£*)^e>nTV>SoS 

ZirotZt, 5' fflij iz 2 3fc*©8£WfcL&#£ Mil £>£rf£ 
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J v - fc b X T - -)i £ it fc IB?'J * &#JI6SI* SilRffi#l mtt*<uJ:C: 

& t> ^ fflfmm c«kot*fee.*n^'^ #ffiffi&£f£©£ jft fc & £ 3' -oh 

g fc b T bT &©ffl*f »&fifc©f*S! fc b T 3*Jffi £ ft 3 „ d © «fc -5 fcSDAS fct 

WIRII***!^*)**^***- ^S&H^^Ji^Sfc^^^fcttx n^h 
7<yr0Sat*5o Slfcx ffl^SllPllR#*fcJ:oT2*tl|f|©ia»fT?t±ft< = ry 
?©#A *>-#©$t£tt©W$T) £fr-5fc»fcx -*CD«KH:#*igfl: 

fc»tt*#"3 «fc a fc£fifc©P&©2£Kfc bT a^tfdNTP© J: ? &dNTPS§##£*«Jffl 
bfcltntffcefc^o £<Dtz&. SDAfc«fcS«Mim»i±^©*»fct4Sftofc«| 

fetters Mmmmiz&z>wm j p, mmmwomBi-t u--> y^ofomt^ 

ofc#Uffl&M£nSo £fcd©j£lfc:i3VvCfc:i;* h7y7<Dgm%ft^X\*Z 
fcl^So i&D*.-^ *fl©E*JfcSDAfcSJfcffl"rSfc$fcfcl:* ^*ii5SI«o4' 

«St3B:?BK©JfflIS^Sfc-rSSK©ii^*^fcbT. NASBA( Nucleic Acid 
Sequence-based Amplifications TMA/Transcription Mediated Amplification 
h^mmW^X^^o NASBA (is ^WRNASHSfcbrT7 7 , D^-^- 
SttJObfe^D-^TDNA*';*?-- if«Z<fcS DNA£j££fTl\ ^n§M(-^2 
^rD-^f 2 U Mcf £ 2 MM DNA fc bT T7 RNA # 'J / 7— tf 

r J: afcEfrfTibttT^e© RNA ^m^-r (Nature, 350, 91- 
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92,1991)o NASBA t± 2 *H DNA S £T*£^ < 0*»©iD»*ttXg*f?* 

^fe^g^Rx RNaseH, DNA#'J*7~ fe\ ^ UT T7RNA # U ^ 5~ gfc^o'fetft 
»©IP*©il!a*^to*^3ii:«cScii:A»e>s SDA ^HO^fcinx r©ffi"CttW] 

fci:*^ RCA(Rolling-circle amplification) ^D^^n-5^^T'lis ^l&JS&ie 
?iJO#ftTt^ h*Dy ^7*n-7(padlock probe) £*BMft&^gffi?!Jj&*jg|£l, 
tzl*M<D DNA £liffiUT£$TSSCfc#*Sftfc(Paul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998) 0 RCA -£& N 1 fc(DJr U 3* 7 * u 

u ^ 7— esu^to* § c: tic «t o , «»ffi*ia9U©#«T-C"7 >r > s > 
stunt ufc^ h* d v >? 7u-7*mmtt%mmfotmmm&i&fcfcsi$ v u # 

ftjMtttt^iiLTa^nfcfflWT?**. ^fes ffiHiR^© h y 3tf-«, 20© 

3' -OH ©t^h^^IK^ILtlt 3'^(C|5l-m±©^^i2^J(3^M^^ 
ffifllfcEffc-fr* *^T*-NTtr>;U-7 o ^0fi5o^^S^^* s ^^n-(!S)?>(Gene 
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71,29-40, 1988)o Z<D£5 fc^Ttf >;i/-7>6tt N g bfc*B*&m£ 
PCT/FR95/00891 T»&> ^M^^ii^iH^J^B^ tfc*^^-ei5l-II±HT^- 
(base pairing)^^fibTB^T|5j-^±TJ^^|g-^§^-rsx^^r^ 

izfrfrti t s mmzmmfrifotfmifez n$mmm^ftm^mm lx us o 0 
zti&mxtemm&t^z.z> 0 mz, -r^-c^—y^^-cD^h^niz^ow 

€©fk£. dna #y/7~ ^izMLxmmtta^t^mm^mmvxm-'miz 

o#^^W^^Sii&©qI^t^^c^^V^T(i5fe© PCT/FR95/00891 ^IbJ^cdPp^M^ 
££f0 0 Hie, DNA ^U^-7--tf©^h^e,^i4^'5:MM&rv^ v-^ U 
Tffllib&tt*ifcif&£>&^o 
ZtzmE NASBA £>JjjliI£/foffl bfe#M©^^^;^tiSJ?&{ciJ^T(i> 

(Drv^-^-mm^m^t^tMzutut^x^T^>^(Dmm^i^tz 
xvn?>7\s*?-Yhmmznz> mm* 5-211873)0 u^b^n^t** mwm 
&m<D 3' -oh ©^w&(fti&SRr^fc-rs*)©^H:ft^o ic^^ 10- 
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51016KW096/17079HC fc^Tfcfc* RNA * U ^ 5— tffc J: oTij£¥£*i£ DNA mm 

fe&mmznx^&o z(dx&-c^ mk^mmts rna^dna^©^^* 

DNA * 'J ^ 7— if fcfc, SDA^RCAT'*fiJffl^tlfe^T-$)-5o LfrU fc£x.£© 
J:afe#*ftffl^fc!:l/t*> &*n©7*5^ v~{cg-3 < #Srctt, fc fcfctt SDA 

^£-e*$PJ3#£>tts &»®7rn^fcfcJ:*ofc<5fcSftftip6 3' -OH© 
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x> ctDllF l#F 1 cC7--;i/t5ci:(:J:ot> ifia*f3g£#RreEfc 

M$F 2 c *3ts)\'-7*mmt2>Z£WT- £ &X|i 

b)F 1 cC7--JHfcF l0 3 , **H*^j«je^i:b"r«Hil|^j*&ff'5X 

c )^F 2 c fcfcttW&Eaifr&fc 3 F 2 £ 3' **gfc#ir:tf- U 3 7 * 

d) x^c) T?K**nje«^is^3()*^i6fcftofeffltttifc*ttsffi*o»* 
Mti^sffoTs igc) -c^sftfefflinateaarrsxe 

C2} xgd) t^^Tx ^^a^M^R 1 ctcm-^-rsch^TSSIel 
-&±© 3'*^fc#:£-f £fB*8R lT**DxR ltfR 1 cC7^-;vt5ui: 

k: AoTtt*»i$^*«Rri63&a«R 2 c %$t!)i-7ffim$nz c 1 ) fcta 

C3D 'i>«:<i:*»i^T©2o^^X2j3«fc^X 1 cttl^^ X2©5' 

X 1 c :^OJfiaiiBW*10"Ot(EKK:*W-S»«X.2 c© S'fBJtittBf ««« 
X 1 cfc2SKtofcEbJfi£E#Jfc8oBii 
CO iSa) tc*WSttil*«, l^T©xg(z £ i:oTm | t^ti5ag2(7)^T^ 
5 CD £e$©#&o 
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i) MX2«F2ffe^ MXlc^MFl clr&-z> C3) fcgB« 
£#3X|§ N 

ii) ^- »J =f 7 * u*?- F 2 S^fifcjgj&i: U $ISfc*BMtofcJM§B3»l£8 

iii) xa ii)T?^fifcgfnfe* i ©^©^©^^^^^pt^^s 

C5} xg iii)©tta£*re^SRrtBfcfSIS«3&«R2 ct?&*K froxfl iv) 
U ^7 TO2c«R2 cT?&tK *IJ$X 1 c 

tfSaRlc^S C3) fcffiftC^U^^l/^K-CftS C43 Cg3«© 

■BfcJ:«M*«M«l^*fcJ:-3Tff^ (4} *fctt C 5 D fcgB«0#». 

|qlb7 hU>^x>2/-(DT"C^0WI«fc:*5 (6} £M©#&o 
(T$9-7?J-?--/mm£#VZZ*M<DmM) ^ (F2 c/F2£<fctfR 
2c/R2) ^ (F 1 c/F l*«ttfR 1 c/R 1) 

C9D &(Dxm%m*)&tzt<z&z i#fH±fc*Btttofc*«K*j#£Sfc» 
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a) y*wt vxmz&^Xs *n*n*«fB«(c«MWfett*E5ii*^&5 

froT\ X@B) T-^^nfeW^^S^bT^cDS'^^^^^qJ 
D) XHC) d&^T (3 
CIO) IliC) tC^tt^'j 3 7^ Ktfs ^© 5Ml'J*^(3X^B) 

C 9 D £BBf6<Digi|>i#&o 

*>©T'&£ C9) ^HBf6©^"Ii^o 
C 1 3) ife^J^al^J©#STT-iIM^M^^^^ft a (1)1 

fcfct C9) ttmvmiko 

C15D JK«4>^ 0.2~3.0M(7)^^^>^#^^-IJ-?, CIO £HBiB<D 
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U6) C9)~ci5) iztm<D^irtifr<Dmm7jm%'rti,\ mmsj& 

ci7D mmm&mmz, ji-rizmmmftrnmimz^tsyn-?* 
tot, Prg©;w ?i) 94 xzmmtz ci6D iztmox&o 
ci8) yv-ymiTffimtiTist), twrvyjxizzvx&bz 

Cl 9) ttKOtftffiffl^STT? (9) ~ (153 fcg2«©^"f nfr©ig« 

C2i) wT©5**^tr, i*m±tzmmmtM3mwifi&M£.mtiii< 
immtft zmmnmmF 2c$x2ctuF2c0 s'ffljcusm-r s f i c 

£X 1 c fc-rs (3) icgaacD^Urf^^lx^-f- k 

ii) i)©* U 37 * K£t*5^ x'-h LT^*nfc«««fc*ttSffi 

iii) #S!fc&S&&©fi*s3jF 2 c© 3' fflfcflmi" 3 cMMft&ig 

iv) «[g«IS©ffiMil^SJ4>*ffll«-r S DNA U * 7— t? N £ J;l>' 

C2 2) zfs^utff- Kj&U)©:*U:J**1/:**- r'&^fcgjS 

fcbT^dt*nfcfflM«fc*^Sfi«©««R2 c$X2chUR2c®5' 
Cffig-f £R lc^Xlc £?Zd3°)£.mm<D* x )3jit?i,*?- KT&-5C2 
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n fcffltt©** ho 

C2 3) M£tt;&DttKWT©g$fc££tN C2 2} fcSB*®** K 
vi) i)©^Uu"7^U2f-^ LZGtfLZtltcmm&tjsVZ&m 

C2 43 C2 1 ) - C2 33 fcmffi<D^1>tii!><D*y htc, Mfc^AnWfc: 
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SfS*S (tftto^Fl c-^R 1 c) ®Sfc3'flJfc:ffiB-rsfH«F 2 c 
R2c) fc^Httfcl^bJg£iB?!J£^tro. 

T^-;i/T-feSo *%BJt:*^Ts r--;i/£;vf ry^Xfct 4«#JI£*t 

&ix&m*&f&tz>t%£&nti,x7?is*i- pmmfr&mmtntt. mm 
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i/ k mmfozm ^ § c t tc <t o N £tt&ft##u&Mtt#^$ft 
scttt^su rna ^-rscii^T'tSo v^tifc^-r smj^ r^-^ 

-©$j^ S£r©fc#>©Sft©lI^ *UTtt»©S^*fT-5fi^KHk©ia 
©«#F 1#|S!-0±©F 1 ciZT=--JltZ>Ztlz£-?X, t&&M&<£ifil$m 

ftfaffli f 2 c z^tsfr-rzmmt %z.£ ifn %zmwt£.& ixtm? %z.ttt 

$>2> 0 z.<omi&%&mfeti£?2>z. Mz&$t*mm£bx&m£titz' 
®ffim&w&$ti2>o %LTU&$nfcm<Dym£.ft&tzfc&R i c mm® 
mm *«tt*^ig^qri6&tt«i:aa« c©r i cfc*BMttfcffi3&iB3«#o« 

i29Jfc*©fflffififc^i/-rsfiRiB?U*^b'r5ESfc:^bfc^K (2^) # 

^ ut^©# ij 7 * u*? Lx&mznzmmmtfKmn 

tg^tlT^5*©^feS^tt^©DNA^m^fti*nfc*©-ca»oT*), 
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ommt, ~mz£W¥®*i&m^£tiz> 0 ^^untit, mm, mm, 
$>z>\,^zm£w<Dmm, mm, mm^^^fiho^^mt^ 

t %(Dmmit5-z- h z. t t So 

o<D^X2*5«tt>*X 1 c£;T-$f$;*ft N X2cD5'ffl'JCX 1 ctm^tltz^V 

x 2 : ®fe(D&mmzm-omm<DM®x 2 c fc^Mft&^ia^&o^ 
x 1 c :%%.<Di&mm%n'DmMiz&tf2>Mux 2 c© s'fi^iig-rs^x 
1 c tmwmzmbi&miFizft^ffi® 

®nsi:*5M&ii*t5o *^<b&mjimz&^zmm<D$m*ftom 
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«xic^5 0 zo)2-j(Dmm*s mMtzms, %^xMtixft&tzm& 

its ^(D^mt^smzmti^^ot^mtb^o LtzttiXs m^^wimm 
mz. Mi%o-m&mttmm&frLxmM?&£o{zT&<D&m£L^o tzi* 

U mzft-<2>&E,7--Mz&2>)l-7'<DBmz&^Ts D 

& u x u s m&iz ttM £ b ^ttS8o;i/- 5 £ & £ & 5 ^ $ 

^m^ttmm^mmmm^mm^^A-xizmmx^mm^M 

mmzft vzT~-)it zzt &x £ %i&mmmztt Lxmrn^mmzb^ts 
ttifixi*s mmm&momjk t & a 3* Mw^vm-r % z. t wx s 5 eaj * 

So 

*at^tt* \s&m%(Dmmmiz&mcD&frtf$)%>(Dx$>ti&s $ftmizm%* 

m&xmWT2>Z.t&X$Z> 0 X2&77j-?-£LZffimtZ>>&Wft&ZZt 
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fig©^ h ft 0 > mmm C «± «t S ;* U n 7 * u jj- f- H * US b T 

fflii^fc^bai^nso^biit^naci-htioT^bsy^jgttJe^ffijiix i 

SHEETED* H-«±©X1 ctr^tSilt*^ ^-7 'SMt '5o 
fc, ^bT^^y^jg^^TfflMm^O^il&S-OH^^^S^i:, © 

-jftfcttACTC*«J:tJtU©5«3Rh«iS^ fc 
£ £ p ^ t** * ^ £ U ^ > (bromodeoxyuridine) h ^ o fc & S C £: 

*&HJ t «fc 5 U if 7 * u ^ K WTfciB^ 
T> #^enfe^©TT*^^P^^ii^b^^e)^Mm^©^^^^ 
ffa^fcffTfSSSffi^lifiS^o, m^Wttts 5-200 JfiS, £DM£b<tt 

10-50 igs^^-r^o i^jtt^w&ttit^d^>6*tti«i-rs&»i©*>j^7-Hf 
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£ 0 ic & JH^&IB^ft^iirf&tc £ o x m%kt Z c £ &®M t & S z. t ft e> s 

3Mr(W095/05391, Proc. Natl. Acad. Sci. USA, 91, 6644-6648, 1994)&&£nT££o 

iciirn-y^w/'jNX^tsctiao^ ik&*ftoz£%x% 
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fcfctt&^fc C £ # SoX 2 £: X 1 c htf^ft^ft 3 5 i: 5' 
ti5-^ s jP5#©BgfcffiStOiB^I&^**5il^* J ^"Tf*S« otitis fct 
*«f&JIKB*3KKa*K? l Jx UNA s^U^^-HfiSBffll-rS^D^-^-s fcS^tt'J 
jjtif -f A £ 3 - h* 1" 5 DNA ^T- & § £ § 3 » ftJPBBIff&BsSil^J h T 3 £ i: 

rna #u^— e^gia-rsro^-^-is^i^iBa-riiKs #$&w©£fifc£$ 

mm %&^>m 1 7- -;u u fettle: & o & t g tc & t> #>-c$fcti-f £ . 
ts^iRitrDt-^-^i^tfei^ iRii;jfia£ia5U&iiDjB-r*iBWfc: 
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*Y (i5CM5FA) tt, £<rX2 (F2£*B§) ##gli:fcSt&gfcfc:7= 

jlitfT^^-r^^T- (F3) fre»0ffi4M£j$ (fftflt) fcUioTaftSfU 
1*11 (1215 -A) fcfcot^So »5>nfc«H«t:^tTMt:<B*l«^ftff 

3*U**-Kfck *©5'*$8MK:^#X1 c (FlctfflS) £|5lDie?!j£f# 
o:^^ C©fcS#J*£ft£««© 3';fc«fflJ#f±*0ffifflIJ*JX 1 (Fl) 

^^~R3Sfejfefc1-Sfflffl«l^fc:«toTitlft$ns« : ?*^bT^5o Sift 
£«fcoT S'^gp^^^^qTfi^^h^S^s 3'*iS0Xl (Fl) 
H-i±OXlc (Flc) K:r--;i/U B3£$^fcbfc#;g£ji&#ji 
tt (HI5-B)o ^UT^e© 3 , fi|^<Jig-rSX2 c (F2c) £*gg*f|£££# 
£>ft\,Vl-7£ LXmto rtltt^lBWfc J: 5* U if* £ utff- KOX 

2 (F2) #7>--;i/U dtl^fi^^^l-S^M^^fffcnS (05- 

B) 0 mz^^ntzM^mmtt?>mmm^m^(D^m^, m . 

WWkBLJfolz £ o T aft 3 ft«&tt*g£# RT&fcttJB & 5 o 

M(d y m-x 77 >r T-ftfflv^fcit^wjaifltfiRK: .tot, 0 6 fcijvr <t a 

* U *> JD*ftg£fc ifCc ioTl £ ftfc J§^ & £ © 2 (i & <b <T ill 
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iffimffltebtt. 7>^(intermolecular)£jfoJ; *) bfr^M intramolecular) 
ZZ^<£>Z\ fcl^^¥l$ftafo£:&£o 

MizLtetfti&tzzte^o z.(DZTy7mm<Dfimz£-3xmmtz>ztti s '? 

7>r^- (F3) ^g'j^fflic-rso u©7^^-r^ 

BjofiiBF 2 c *&mmife&t Lz&f&zntzfliwm&w&zti, -wtr i # 

7--)it^%Mt&R 1 cS«««|g^tfRjffifttt«li:rs (EI5)<,$IIIJfc5Jfc 

T^^-r^^T-^mmt^m^zit, f 2 cfrfca^duofeftt::^* 

-7*7^- (F3) ^^©^BfctfPl^nS^S^So g^^M^^^tt-Y 

7-9>fT-©BWPJBJK(Tii)*>r 7*7>f v-©X 1 (Fl^Rlti^)I 
-W^ii^t-ISo "f&fc^ (7^^-77>fT-F3 : F3c) ^ (F 
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2 c/F 2) ^ (Flc/Fl)s &£V>fct Crfpt-ZTvJ T~/»Sfc*tt 
S3'«®»«) ^ (X2c :X2) ^ (X 1 c :X1) T*&£o ^CCt (F 
2c/F2) g (Flc/Fl) £U£©ttx F2Wl/~7Mt7^t5 
■fcOfcftfcF 1 c/F lB8©7 , --;i/Sffto*Sfett>T?**oF 1 c/F lffl(D 

J; -5 Wft i: * S £ <fc !K StWfcaiaiWftSiBlfefl 1 *^^ S z £ &X S 
^fa77 X*«y3r>^( contiguous stacking ) t W l&tl SSiil £ JtSffl 1" 3 d 

■«&^*-y=f;**i/**- \ t &2*m®frtzmmtzzt£&^x'r---)\'& 

^£&3SiirT:&3(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1992) 0 t). 7^-77^-§F2c (X2c) t^i^f, 

#»-ett7=-;i/T? ^ <fc -5 £181+ ut* < <dx& z. o ttitt. f 2 c (x 

2 c ) &T--)l bfc ^»T7")^-77 >r T-Om-^^prHi:* s 
&$ft£F2c (X2 c) ©T--;H&*ft^$tlSClfcK:&ao dCDJiS 

F2c (X2c) %tt-D®mm®&mh<D®GM*, mftzfimzxtms- 
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R lttffi^je^tfnrtfefettSShft-So "f&fc>*K F 2 £ RNA © F 2 c Id — 

RNA £ 771/* U DNA/RNA 2 #g|© RNA {f ffl f 3 U # 7 £ u 7— tf £ «fc 5 H 
mWBMG. «fc o T #fl?-f ftfcfx F 2 6 b fe DNA tt 1 *m £ S • DNA/RNA 2 * 
«©m*»ffi$7fc##f RNaseH Hfl©^E¥»*jB*fil*.W 

5 y #7 ^ s d £&x g So c a Lxm&ttm&zizmt 

1 c &tt£fg£- nTtfefcttiB t -f S fc toCDT £ * - 77 >f "7- J&^g £ & £ „ 

7v 4 T-fc «fc Z>mWM*fr o a £ % X £ So d 0«£tt%£3PBMt©»'e£j& 
m&$$-f £d£#T*#5o "f&fr^x RNA ^©F2 clCT^- 

Jl/'f £F 2fr£©*g*$tg£$, SC*©3*iB!ltC(ftll"rSF3 cl:7--;VtS7' 

c;^-77^-F3 *mub* £?% mmm^m £mm£ a>\ mwrnrnx or 

■«i*nfeffl««i*«fSi: ut^odr i c tr^-;i/-rsR 1 %&&&&£?%> 
mnm&f&, %\sxymiztiLWtzR3 ck.7=.~-)],?zr 3 %&&&&£?& 
mmm^m£mmm^^^xt^xommm^mm^mmwmmtz x^x 

Mfr-TSo i&SV^ #i^nfeSJ5S^©T-ea*<E¥»lRK:DNA/DNA«0*ift 
iStt#HBiTe£fc^i: § ftfcj^fc8S&iS££8ofc DNA ** »J * 7— If 
&JH#£fotfTfflVvc*&i> 0 El±©«fc-3fcx RNA £11^ bTil 1 © 1 #$M£ 
K*fc*fc^-5*Bt*H:x **WK:*W-sa*bv^fflttllft«lrt1-a. i££x ffifft 
rS££W U $!|£¥@#ilrSt$£{#^&o Bca DNA >J p< 7— t?©<fc -5 6 DNA * U 

^ 5— if mmz rna ^©m 1 © 1 *mmm<Detf&<Dfr%<>>?s 
iM<Dm%mm£tzfcfobm-<DBm£&^x'ffoz£ifixgz>o 
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^R2c^X2ci:U RlcSXl c U 3 * ^ l/*?- K^&£ 0 Z(D 

X2 X 1 c 
FA F2 F 1 c 
RA R2 Rlc 

R 2&F 2Z7?jv-tLT&)$$hZ®ffimiz<££n%im(Dm®R 2ct 
fflMlft&^giB?iJT»&£o FlcfcRl cfc£«£ft^tk F2 c£<fct>*R2 CCD* 

n-etiT^^g-rsffi^^siB^jTSSo ictf 2 -r 2m<D$miz&m 

T*&oTJUV ffi*$ih§r$£*T-5 DNA^U^^— tf(D^ti^(C^^-r^^\ 
fctt, Bst DNA U p< 7— If F2/R2c Fe3T- 800bp, ^£ L < fc* 500bp 
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z®ffim&m*ftoo ur, mi<D{A)\,z^tzz&x\±%\,zmw^tc*ftW(»m* 
mtzmm m 5 ) tnm^m^mtta^xi^o m 1 owx f 3 ^ itt-- 
)vhx\^um±, ftizmw\stcT^#-7°7j'?-X'$>%o ckd:/^ 
&mm&t i,xmwmm<Dm®m&j$,*'n j > dna * u * vx-n o z. tiz z 

(4)t- r 2 c tpymMifc&ifi *sm%KM ^ofetc^tjj ^ 

£UT£>RA#R2 c/R2 0)mfr€>t>-&XT--)it%>o zn%&f&&&£t 

zmmmsmt, fa©5'{riJ;«t-&£fi c^M-s^tt*fft>nso <r®*a 

mmwL*w^x®ffim&i&*'i75zt\ l z£t)^ RA^MM^bt^nfe 
ffiiiii^gm^n^o zvtBwWkznzmmmits ra^'w^^fa^ 

Mft&IBW 3' ^(c^g-r So 

£T> -a bT^^tlfe l*H^©3'fiJ{C(i N |5j-ii±©F 1 clzffiffi® 
ftiB^JF l##£?-£o F lfciu ISJ-^fitC^F 1 clzm^tHZTzz-frh. 
fiiS^tfJ&SS. 3'*^ (Fl)*»B-i±0F 1 cC7z-^t§t^^ 

mxmn$nx^zzt&, m 2 -aw frx$>z>o F2cc«i^i 

Lx&i&$titz®Mm&, mu y *mz&^xmmttffi&ftm£tewmtte2>o 
z<DyMm*.m-m±<DR 1 ci:7^-;n,^iiiR 1 % y*mzffiz.x& 
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LX, MzmWLtcF A&mMtLXGflL£tiiz 3' M$sifrt>(DfcB£mm<DB.J& 
# x zoffit&XbMfttZo m$ktLX, *«Wft:J:*l*«±t:ffi1ifl«i3B;«S 

R l£&^£1-£#:I£^fr3z:hC&£o 3'*a&jR 1 ©|5j-$K©Tn-;w;: 
t>*>RA) 

(D&mz&^xu&zixitmmmwte&wm (03 -(8)) 

;bT££t#T-£3 3'*i&iRl£*{|S (®3-(10))o d©3';fc*gRlfci;i5l-^ 
©R 1 cC?--;Htiii^^t5o £Ts £©KJ5fc©FfcR&ffiai 
frx.*lfcf N E2-(7)T?jg£T^SKJfcfcl5lLn!&3o U^otS 3 — (lO)td^ 

3 - ( 10 ) iz rntrnwn* h mpst zmm<D&imj&&. z z g- x^x * 

fc&©hfcfcj££?ir£ 3'*^F 1 &£fifcgj£fcf SftrgfcfcSo -rfc;fc>5*$8l8fc 
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<DX$> So W±® ot "5 £ U 77>f7-i: UT#$8HJifcUfr3 < * U if 7 9 U 
Y R A 5 <ZLhl3ctoTN #S £ * ftfc# ^ Iff t£mWL<D£.&1$ 

mzm%fc£ntcMm*n-oo tz%LmbML%tiLtft^x^zmq<Dmmzi±, 

F2-F1 (F2c-FlcK £tzl±R2-R 1 (R2 c-R 1 c) ®££BB$J 
T'fll^tlS^^Mi^UT^So fc^x.(iE!3-(9)T-(^ 5'<H*»e> (R2-F 
2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) t^oM^X 

Yt&fflStfkt^XY 2 (£fcfctR2) fr£§|#}U 3'**S&£fifc 

^t-rsFi (*fcttR"i) frbvmmffi&i&Bii&izji^xft&tzt^m 
mvbtizmftbx^ztztox&Zo 
$x, zzx&m&mz \s^tmt ^x^-r^mzT--)^^ u * 
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l>fc»s »fcfc»SfcbTtt«lircSfc<fcao Ufe^t, F As &3^fc£R 
ftSfifr^ FA^RA0«fc9fc$j&£&ofc;f U Kfck *I6WC 

FA. 
RA. 

&$Lom&*5-z.o sttiii^tSo 5tf£fc«y£***S£* 4) it e> -riis 
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;i/*^> b'(DMS0)^*;i/AT* K#-jlSfc*»Jffi£ft£o i»»SJS(Ti)0»3WJ* 
fiJffl-rSdi:C«toTs MSB* U:J h*(DT--;i/§Rge>nfe^Jt^ 
0TT-M1"Sc:£#T*§5oE£^^ >(N,N,N,-trimethylglycine)^7 1 
7)]/*fr7 >^E- £ AJfiBu ^(D isostabilize ftffl £ «t o T IrI±C 
*>W$re&£o ^^>f>ttx 0.2-3. 0M N ^b<l±0.5M.5MSll 

D ^ < © ioT S*©3ifT &&W £ftX^2>b\,^Zt&s MM t 
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=f 7 Z V Ic* K © 3' *JBk * J: ffltfEaia^fifciBjS * 5 X 1 c M$© 5' 
©Eaifc*£S*C*£o ?:t\ £©S5fcE#J£tfcW?-^&£8fc#J&"rs<fc-5 

$©£3 £ i: & 5 * U ^ 7 * u * * F © 3' ( ffi t & 3 fcfc 

5'*i|W*5£) fcffl^"T5J:-5t:^:H-r5©Tf*5o ffiM$©i^&£fc&5 3'* 

frfcftfcfcUTSu tiifss/is^^i-5^Mii^^v>i s n^©isptT'^^{f 

t> *$BWfcg-3 < j£|g©iitgSJfott> «fc D ^K©m^£E#l©7- x y 7 
««T?iifiSitv*fToT ^ 5 PCR £TJ£$m b£ < ^*J^t?» 5o 
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Hfc*«WfcJ:nK, F3 (HI -(2)) ^>R3 (®2-(5)) T-^LfeT^*- 

£©£&T*fcJu F2c/F2ffl, R2c/R2F^, Flc/FiP^ ^UTRl 
c/R 1 P^^^7--;i/^§ *UTfi*U<ttF 
3c/F3H N *e.m:R3c/R3P^il Zti^hF 2 c/F 2 |S X 

*^Hj§tc^^T(»^©^(synthesis)i:^(amplification)h^dffl^^ 

mttft**F 2 cm^-rsMtscttf-css i*«4*tttt, 

ffi0)S£&*jft5*-?&*. c©J:a&l3W»tt»«±x &0«fc$fcJfcJIfcaS-3^ 

5'- t^^-rtfc{M-fa»«xi ct7~-;n-s^4fixi] - im&w& 
&&^m*ttmi<z&2>)] / -yBj$Mmi - imm xi c] - [iigyi^Mft&iB 

-3' 

A) *iJ;OT 1 cCffli^^ISi^ij (7^^-RA) ©2«»*fflfc*-So 
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^T-FA^RACDPIT'lt #U$X1 c/Xl0iE?U£fl&S&<££-r5<£>#li£ 
g^M^O^F l^f>laIB^^^-7-FA{cJ:5ffi^m^^tf^o & 

mm® 3' Mmt.mmz&mzntcmcp 5' ^gp^^^-rsr^^ t-faic 
tz t z zx, y a*-* << T-rto«ijiR»*Kaiajttfc:^jtB"r a«ais#*fc «fc 
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##£$£ftS©T&3o -^UW 'JM-^7*7^ ^-©fflMff^fc 

S ct a fc dNTP 0 d I; n & <fc ? tct^lt U & ttftKfc £ & U 0 

•J;W77>f V-fc RNA# I) *7^*©:7D^-*-£JfALT:fc 
TSSo SDA8*JfcfflUfcfc0iB«fcH«fc:, iI6-(B)CD^f>C 

$£$t/©tfcm#^T&3o xfi;>)A7DY^ h\ SYBR Green K fcSUfcjt 
Pico Green<DJ;o^2*il#M^ >*-*U— T&3&3te£«©#£TT* 

- y-f -7 J: 6 */ >/i-)\,<D%£. t ESiJ #o & v > d t £ mmifi& u £ £ ft 

M&f SDNA* t?T*So ±§3SJtS«f{cH:, &r UfcM&ScDtf'J * 

* LT^$ff$©/5T\ U1^©DNA^U^7— tf^Jffl-r^O^^J-e^-So CI 
©«©DNAtf »J*7 — gfctt, WT©««&*©:W5IfcftTM3. £tz. zti*> 

<Dmme>&M%mmz out*. *ft ^*j«#3!cDfflto*£j*»tt ^ $s&?£ 
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Bst DNAtfLM^—t? 
Bca(exo-)DNA*U;*5— tf 
DNA ^V^^—UKD^Uy^ -7^7*yY 
Vent DNAtflM^— i? 

Vent(Exo-)DNA#lM^— b? (Vent DNA # U ^-Hffr £x?y 7 7 l/T--t?rS 
DeepVent DNA^',M^~fc? 

DeepVent(Exo- )DNA # U ^ 5 — tf (DeepVent DNA # U A 5 — fe'fr f>x^V7^l/ 

029 7 r-^ DNA * U 7 7— fe* 
MS-2 7 7-^ DNA # «J * 7— K 
Z-Taq DNA # U * 7— fe? (®@j£) 
KOD DNA* U^-~t? 

£ft 6 Bst DNAtfU * 7— t?-£Bca(exo-)DNAtf 'J * 7— fcffciu 

^(TmJ^^^TOfctoCc^^b^^mo^^^^^tJb^^^^^JfflT* 
T?*So £fc> ^M£Jfo#^fefcttg;U 5*0©f&S £&***«©«#©&«>£ 

Vent(Exo-)DNAtf U * 7--gJ4 % «|t«|?iStti:ttK:K*«WJIM4*«l*fe#*tf 



WO 00/28082 



PCT/JP99/06213 



34 

£*>;^K(single strand binding proteinuric 3 £ t 
jWbtiTV^Paul M.Lizardi et al, Nature Genetics 19, 225-232, July,l 

998) 0 z<Dim%*%W£fomL, i*m&&*>^tm*mi)\it%znz&'D 
x mmtk&mnm&h^mft-T s z. t w % s o tz t *. &*vent(Exo- )dna* d ^ 

5 — feXttbTteu l#ii*i!i£*W^?l£bTT4 gene 32#W$n:££o 

3'-5'^^ l^T~fc?7£t4££Ffc&V> DNA #'J fc?£tt N *Blfii 

TOiasWK^Mfl^ £<7)J;?&Jliiy:lI£b< & 

bfr U DNA * U p< fe* £ £ S 3' *i^0^©<^n(±s i^fit^T* A £ 
ta%o tfe^oTx dATPA^oT li&Mmn^rb?3m£-&t>-&^&0^ 3** 
»e>©i^^AT*^1-§J;^^i2^J^3iJRt-ti(«^o Mi^ 
lzZ'm$-fy s tztz.$iltiLXL£-oX ; bs Ztl%ffiihLX blunt end 3' -»5' 

x^v?^l/7- t?^£*tJfflt-?>^*> fc^X-fefs JiifcSlO) Vent DNA 

— tf&CL©?544£&O.Lhfr^ Vent (Exo-) DNA * U if £vg£b 

t>ftttb*v>T-yy , 7\jX*v btLxmi&tzz ti?x%z>o mfomz\$^ 

«Mft£OffiMfK^&ff a DNA U p< 7— tfs ftJRiEJtefc^ji&^&^AS 

.^(D^aOTg^c^^f), liii^JK^c^^^^JKjfS^c^ibfe^ 
tn-efltgtf- septet »). ^>r;i/<7)"»(7)^^s/i&^^T^s^h-rsc: 
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ZtX&Zo 

fr5«fc-5fcs ;u-7°iir^^T-(DT--;i/^plti^JM^lfi?iJF 2 c (X2c) 
fc, F2c-Flc (X 1 c) CDmift&tzmmmtzmi&ZftZo F2c 

-f i cm (nmmzTr^ux 2 c-x 1 cm) <Dis?y&x ttsmssfe-rsjaas 
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ft7v-7ttftW&£ZKfo&lffll£.to*.Zts 7n-7t<D;^7*)9J-V 
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*mmmzmm?2>zt&-c%&o tztnt, -^(D)i-r^jEnmtmnmx 
&m<Di&mmm t & s t u ^ m^cui- nz m^com v > c s ^ £ & £ 

-Jftfaft mftft&H-fc <fc o t U 7)]/ # -f h taftm # 3 £ i: ft*E?v< £ 

®g.tZ®feiht2>££&X%2>o tfcffe^ fcmmz&Z>fcjfo£j&y!)Z7n-7 
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Zm^titt, ^ftfcx 'J T^\z^ < OsS^ DNA £/W ~7 \) 94 fc#T* 

mats ^m^<Dm^\y^mm<D^mmm(D-miH4)^r^m^^o 

ei 4 j; § i *mmtfifeWrtr % )i- 7<Dmm%7fi tma,mx$> 

m5tts *«iiit<fcss«sw&ss»©-fiiJ(A)-(B)*^r«ts;ia-c*s« 

07lt M13mpl8 OflMWMEaifc^t*^ * V ^ * 5 

H8fci, M13m P 18 *»S^bT*»Wfc:J:ai*||tttt0^fito5a5fc:J:oTff 

U — > 1 : XIV size marker 
l/->2 : lfmol M13mpl8 dsDNA 
U— >3 : target 

1/— > 1 : XIV size marker 

2 : I^i© BamHI $Hbt> 
l/->3 :**»#KDPvuIIS8fls«!j 
1/ - > 4 : MigtJtf) Hindi 1 1 ffirtdfc ' 

aiott, Mi3mpi8 zmmtvxs >mMz i *m&m<D 
o. o.5, u 2ttfiK&«[4»fc:*ftibfe^^-r>aift(M)*at*o Nttittttt 
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-21 dna <om& io- zi moi zmto 
mint, hbv s*©*wittaiEjyK:*ttSs *>)Jz?u*?-\t*ffij# l tz 

El 1 2 B\ M13mpl8 Celiac g-ftfc HBV-M13mpl8 UT*$6W£ 1 

U — > 1 : XIV size marker 
U->2 : lfmol HBV-M13mpl8 dsDNA 
U— > 3 : target &U 

1/->1 : ^A^:77-^©HindIIIiim$rK- 

2 : H«« 1 
U->3 :»J3©Sl£M 
014tts rT?»£M13ipl8©»ft£&2.Tfc$fc:s J;* 1 

U->1 :M13mpl8 dsDNA lxl0- ,5 mol/tube 
l/->2 :M13mpl8 dsDNA Ixl0- ,6 mol/tube 
l/->3 :M13mpl8 dsDNA lxl0- ,7 mol/tube 
U->4 :M13mpl8 dsDNA lxlO- |8 mol/tube 
U->5 :M13mpl8 dsDNA lxl0- ,9 mol/tube 
U— >6 :M13mpl8 dsDNA lxlO^mol/tube 
l/->7 :M13mpl8 dsDNA lxl0- 2, mol/tube 
U->8 :M13mpl8 dsDNA lxlO' 22 mol/tube 
U — >9 : target &U 
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U — > 1 0 : XIV size marker 

M: lOObp ladder (New England Biolabs) 

WT: »^SH®M13ipl8 1 fmol 
MT: ^SS»SM13mpl8FM 1 fmol 

fiRf*#«iatiB5!i©tt«H«**-riatf»5« 
^m^j 1 Mi3mpi8 ^(pmmomm 

M13m P 18 ^H^hbT, *«W«cJ:5 1*«±k:««Wfi:iaaiK?ll3yXS:K:3i 

&£titcmm<D&mi3&%ufrfco mmzmmLtcr^^ mi3fa, mi3ra x 

M13F3, % LT M13R3 ©4«^f&5oM13F3 £ M13R3 it, ^ft;?ftM13FA t M13RA 

5o TV*-'??* ^-ttM13FA(&S^&M13RA) «fc D «ttfr&fflfflff£jft©jg 
j&fcfc£^£:r^^-&0T% M13FA (&S^ttM13RA) fcRMg-f-S^EUcn > 

M13FA (*3^ttM13RA) ®7r-il/«^Jt:g: £ kolZZtlbCDZr^-f 
ilJS£ig<tS:£bfco 
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mi3fa mznizxz&i&ffiffimommvic tmt 

/M13mpl8(DM^6F2c (Cfflii 

mi3ra M3niz&&&mffiffim<DffiW,nc tmt 

/M13FA £ £ Z>&f$®WM(DMi$ l R2c £*§M 
M13F3 M13mpl8 £>M$ F2c (D 3' {Rijfc^-r 3 F3c izffiffi 
M13R3 M13FA «fcS£j**B*t&©«#R2c <D Z'totimtZ R3c fcfflffi 

<£ -5 &7*i7 -f ~?—1iZ&-oX^ M13mpl8 0Mfe1Flc fr£ Rlc iz^tz&ffiUt 

£Ji&M$ (2 5/zL*) 
20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH4) 2 S0 4 
6mM MgS0 4 
0.155 Triton X-100 
5% VU-hTshits**; NDMSO) 
0.4mM dNTP 
7* -7^ : 
800nM M13FA/I2?«^ : 1 
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800nM M13RA/@E2«^ : 2 
200nM M13F3/ie#]#^ : 3 

2oonM mm/mm^ : 4 

*-^>y h :M13mpl8 dsDNA /ffl*m% : 5 

SIS : ±§BSJSS$£9 5°CT?5#HaMfrU h^!S$tTl*ifc 
b£o KJ5&*££2Mc±fc:;g U Bst DNA U * 7— fc? (NEW ENGLAND BioLabs)£ 4 
U »U 6 5°CT* lmmBLjfcglttzo Rto&s 8 0°C 1 0^H"CKJ6*#±b 

fcl&(Dmm : ±mRfc%L<D 5 julI Jl 1 #L © loading buffer U 2 %7' 

#n-*^;i, (0.5UBE) ^fot, 1 80iVC«ft«WttLfc. aW-fvC 
T-#-£;bT> XIV(100bp ladder, Boehringer Mannheim i[)£<£ffl bfco ftlfr 
^O^l^SYBR Green I (Molecular Probes, Inc. )T*$:&bT^£f§fgb£o 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target & b 

Z£j&VQ&mm£htzo f£^X©A">F0^, 290bp N 450bp{«ODA*> 

IB^J#^: 1 2#2#IS£:&ofcfc© (G9 2 -(7)*«tVH 2 -(10)#2 
ofcfc ©tiffin) ££t>*iB?!J#^: 13 (03 -(9)tz*SS^ 1 

it * -t 5 c h # e> x sjts^s *nsi:*ot:jifTUT^*cifc 
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mimm*&vtzffifc£ x-oxmrnzx *> & s-Mk hi^j i 

U & 5 d t: § a o 

^m©Rjfoi«£8## (200 /zL) 7i;--iHIts x^y-;i/ 

ttT^^fToT^MbfcoClc7)^T^^lHllRbT 200^L©TE «tr»rClf»«?U 
^0 10/zL %$Mt&M BamHK PvuIK * JitfHindlll X'ZftZtl 3 7°C 2R#M 
ftlfeo itt^2H7**D-x^ (0.5%TBE) ^ioT, 1 B3IKU 80mV 
fkmisfcottiM UTs SUPER LADDER-LOW (lOObp ladder) (Gensura 

Laboratories, Inc. K) £<£fflLfc 0 8M»&©$Ol>& SYBR Green I (Molecular 
Probes,IncJ^&fibT$&£fltgbfco J@$ttBI 9 fc^f T?&3o 
— it y ztmz nfc t T x ^ o 

1. XIV size marker 

2. *lt»© BamHI ffiftftl 

3. »8M&©PvuIIffifttt&l 

4. ^^©Hindlll^b^ 

3, EW#^ : 1 4, EflJ#*f : 1 5, *«ktfE9!l#^ : 1 63?ht£££ft£o 
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-e&So Mwdlhu ^-t* (i*«) s^trBfitftc-eatiiffiB* 8 **^* 



IE?!l#^ 


BamHI 


PvuII 


Hindi 1 1 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(ll,15;S£IK7?&fcV*) 



13 4 >MM£ ^SMftS^lEii 

ti^Jf&it^^CD^^-r >(betaine: N,N,N,-trimethylglycine N SIGMA)^j&0fc 
M13mpl8 £I&M£:U *«Wt:J:S 1 *fc±fcffitttofcE«K*J#££fcaU6£ 
^«0!in?«fflUfc*©i:raDt?»*o £SS!DNAgtt. 10' 21 mol 

(Mi3mpi8)r*> m&ttmt\sZ7k*m^tza mmt&^tJ >au o> 0.5, i> 2M 

£j£fflOl£ ( 2 5 ui ♦) 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4eM dNTPs 
lOmM KC1 
10mM (WLUO, 
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0.1% TritonX-100 
T^-fT— : 

800nM M13FA/E?iJ#^ : 1 

800nM M13RA/ie^iJ#^ : 2 

200nM M13F3/lB?iJ#-5f : 3 

2oonM mm/mvm^ : 4 

$—>fy Y : M13mpl8 dsDNA /m*m^ : 5 

HBV &fc?(D&mim%mfr&/otz M13mpl8 dsDNA £|fS^ LT, *$BfD3£«£ 
5^©^^^^^feo H^^^fflLfcr^^T-^ HB65FA (IBSWf : 
6)s HB65RA (iB»-t : 7) s HBF3 (IE3«^ : 8), LT HBR3 (I2?iJ#^ : 
9 ) HBF3 ^ HBR3 & s ^ft^tl HB65FA £ HB65RA 

y^J^-tt HB65FA ( £ ^ HB65RA) X t>mmmGm<Dm& t & 5^ 

£:/^T-&tf)T% HB65FA ( & § ^ fci: HB65RA) tm^t^mzu y=r< 

z*y*>ymmzmm\sZ7--)\ / tz£otemtLfzo £tz, hb65fa 

(*^^(iHB65RA)0Tii-;i/«^fiti(z^cSJ:o(c^n^0r5^^-ajg 
£i^<HS:/£U£ 0 M13mpl8 lz$mz£titz HBV l:tot^$»jc[)^-y.> h 
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iB?iJ(430bp)£IJ?iJ 1 0 izmvtzo 

HB65FA HB65FA (I £ ££(£ffl*MI©fg& Flc fclBJD 

/HBV-M13mpl8 ©MM F2c fcJBffi 
HB65RA HB65RA£<fc5£j^*&&©«&Rlc illsJD 

/HB65FA \Z <fc Z&mmffiffiCDm® R2c tfflffi 
HBF3 HBV-M13mpl8 ©^ F2c © 3' fflfcRJg-r S F3c izfflM 
HBR3 HB65FA fc«fcS£$*g*8ll©««R2c © yflffcRSJ-TS R3c £ffltt 

ici^r^Y-c^t, hbv atfe^<z>SEP^i2^j& aa^a>i,« 

M13mpl8(HBV-M13mpl8)©Mi$Flc Rlc fcl>fc S^«fc*©*Bffitt£E£Eai 
F2c ^^tf^-rffMlB^J^^-Cl^^T-^Slc^UfcM^A 5 ^ 

^n^o ±iBr-7-rv-^fflVNSffeii^jfe^ji tmt&ft-eRfcsit, *©M*& 
is - >\z&<Dy > tMis or v ^ o 

1. XIV size marker 

2. 1 fmol HBV-M13mpl8 dsDNA 

3. target &b 

^Jfcflll hPflltCs target t 5 £#£©&> f£-tMX©;\"> K©5>^- 
fcLT£j*&#flt&£ftife (U->2)o X©a'> K©?*>> 310bp, £<fc 

if: 1 7 £J;aWJ#^ : 1 8© 2 Xtf-UrT 5u SJ©**^ 



WO 00/28082 




PCT/JP99/06213 



47 



J«if 3 KBI ( target )^&oTWfgBM %M°$$L~€ #fitf££ tife 0 



ft&T"e<DfcJfci&<D 5 #L £ N ZH^ti \julI(D alkaline loading buffer 
U 0.7%T#n-;Wl/(50mMNaOH, lmM EDTA)*ftoTx 14B#^ N 50mA 
mmbtzo frTyjX-r—b-tLZ, 7A^7r-^©HindIIIMfb»rJt£ft ■ 
fflbfco r;)ci&&©>!f;i/£ 1M Tris pH 8 t?4»fD^s SYBR Green I (Molecular 
Probes, Inc. )T?*&bT««S«fiBbfco te$ttl2ll 3 izif.to #U->fcmT 

1. 7A^7 7-^©HindIII*8<b»rJt 

2. ftilim ©£*&£$& 

3. ^0!4©&J&£Jftftl 

•t'$>So^»Jl (U->2), ^Jfc0"J4 (l/~>3) 2 kbase 

rt^fc3;:i:#teK£ftfco *«i!lit:J:55fefiS«J±i©^#ft:J:oT«rB 
T* * SfSfflT"'J>& < £ « 6 kbase £l±fc STftttf Tl^ 3 £ fctffllH bfco fln*.-^ 



mmms M-i3moi3 ^©^©iastc jgtts. y Migfl(#^ig)«is 
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tzo 9—*fv p-?&£M13mpl8dsDNA£0~l fmol fcU M«$im<t 

LtzomMmi i:|BHitC s 2%T^P-^^;K0.5%TBE)-emM^ilUSYBRGreen 
I (Molecular Probes, Inc. J: OSMilUfeo ^^fXT~*-i:b 

t> XlVdOObp ladder, Boehringer Mannheim)£<£ffl L£o 1 4 (± : 

1. M13mpl8 dsDNA lxl()- ,5 mol/tube 

2. M13ipl8 dsDNA lxl(r 16 inol/tube 

3. M13mpl8 dsDNA lxlO M7 mol/tube 

4. M13mpl8 dsDNA lxl()- ,8 mol/tube 

5. M13mpl8 dsDNA lxl 0- ,9 mol /tube 

6. M13mpl8 dsDNA lxl 0- 20 mol /tube 

7. M13mpl8 dsDNA lxl 0- 21 mol /tube 

8. M13mpl8 dsDNA lxl(f 22 iiiol/tube 

9. target &U 

10. XIV size marker 

( 1 ) M13mpl8FM (^JISO OffcB 

j, DNA £ Its M13mpl8 (B4»gk & M13mpl8FM (£850 
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INfco ^gM-e&3M13mpl8FM£>{«fciu LA PCR™ in vitro Mutagenesis Kit 

SitS : CCGGGGATCCTCTAGAGTCG(iS^iJ#^ : 1 9 ) 
^gM : CCGGGGATCCTCTAGAGTCA (iB^!i#^ : 2 0) 
(2) 7*5 >f v-GO^f^O 

ffifflt577>fY-li, FAT-^^T-CDFlcM^© B'5fc«ifc:»£SU 
*eEfll©g& 5 J£^£ fc 5 «t -5 C t fcoflOfil, £ J: tf&$JEgffi*l( target) 

c»-r 5«fg«o(ftai8«*ia 1 5 cavr. 

( 3 ) 

M13mpl8 ^«ktrM13npl8FM (SSS) £#S»£UTs felTfcaVT 

m^mmmmr^sCv-Ky b : FAd4, RAd4, F3, R3 
^PMiiiHSfflr^^ by p : FAMd4, RAd4, F3, R3 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 

gat mnm^ : 2 d 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (gB?!]#^ : 2 2) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC (ffi*J« : 2 3 ) 

F3 : ACTTTATGCTTCCGGCTCGTA (ISflJS^ : 2 4 ) 
R3 : GTTGGGAAGGGCGATCG (ffifli*^ : 2 5 ) 
( 4 ) M13mpl8 ©j&£«igfl©tftaj 
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D2W 3.75^L 
10X Thermo pol bu£fer(NEB) 2.5/*L 



2.5mM dNTP 
lOOmM MgS0 4 
4M Betaine 



4/zL 

0.5//L 

6.25//L 



20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
6mM MgS0 4 
0.1%TritonX-100 
400 pM 

1M 



M13FAd4 primer(10pmol/>wL)X(i 

M13FAMd4primer(10pmol//zL)2/zL 800nM 
M13RAd4primer(10pmol/>tzL) 2#L 800nM 
M13F3 primer(10pmol//zL) 0.5/zL 200nM 
M13R3primer(10pmol//zL) 0.5/zL 200nM 
±M 22/zL 
±MELtiBmz#->fy h M13mpl8. M13mpl8FM 1 fmol (2/zl)£»IU 

9 5VX'5^mmmu *->fv hft*tt**t Lfco £J6****± 

fc&U BstDNAtfU^ — tf(NEWENGLANDBioLabs)£ 1//L(8U) 6 8°C 

*fett68.5°CT miSSJS&^^fco KJfcSU 8 0°C 1 0#BT£jG*ffcltUW 

w&m<Dmm&&<Dfr®mmizmm&m%£ntco fa r^^-iiu-c 
£gmm® FAMd4 sffl^fctstt, »£s©#s#&©#»iittfcgfi#iB^ 
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rfcfc*«&£ mRNA illts *$8Wfc«fc3«&©£j*£&&ifi# 
fc o * y r & 3 mRNA m^B^iKM (Prostate specific antigen; PSA) 
Z%M^tcmMT~&ZMiLmmMmfc LNCaP ceU (ATCC No. CRL-1740)£ N # 
|g3S«BJBTf * 511ft#fH4 S «IijfflJB&$;K562 cell (ATCC No. CCL-243)£s 1:10 6 
-100:10 6 -e^U> Qiagentt ( K-f y) © RNeasy Mini kit £flH>T£ RNA 
^ttiHbfeo URCftffll/fer^'fv-a:, PSAFA, PSARA, PSAF3, ^bT 
PSAR3 © 4 TOT" & So PSAF3 fc PSAR3 fciu Ztl^tl PSAFA k PSARA £ 

PSAFA(&3^& VSARA)(DT--)l&mftmz&ZZ>£o£Ztlt>(D7° 

? j v-mm*n < b^o << *?-%mmt z&mmi&uTatis t> 

PSAFA TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 

(EM* : 2 6) 
PSARA 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(ia^iJ# 
* : 2 7) 

PSAF3: TGCTTGTGGCCTCTCGTG (E*J#* : 2 8 ) 
PSAR3: GGGTGTGGGAAGCTGTG (EM* : 2 9) 

S DNA&gE^Jfcft-f 5=&r7>f ^-©(MHfiU :fc £trt&IHil*Jfc Sau3AI © 

/7>f7- 5'{i©M$ / S'fflafftt 
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PSAFA PSAFA (I «t S^^ffiffi^©^ Flc (SJ 

/«««*iB5yo«a F2c izmtii 

PSARA PSARA fc J; Rlc |S| D 

/PSAFA IC ct ««AMBIMI®«tt R2c tZffiM 
PSAF3 «Rdf)£££9!l®m F2c CD 3'{HfcHMg-f % F3c fcffiM 

PSAR3 PSAFA fc <fc ££/&f§M$(CD3|l$ R2c CD yftHcR&f 3 R3c (C*B 

Hii 

£Jfc*£ifflJ$ (2 5/cLtp) 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
0.1%TritonX-100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA 7^ <( V- 
200nM PSAF3 & PSAR3 77^7- 
8UBstDNA#lM^-- 1? 

100U ReverTra Ace (TOYOBO, B 
£ RNA 

£TCD/&#fct*±T-M£bfco *nmz#\,\T& mRNA ( 1 *$Q £ target 
£LX^Z<DX\tof!&£mz£iT l*«lfc-r5X|il±^ST»aofiiBJ±x 65°C 

£ 2%7 > # D-*£teoTS^fti& Us SYBR Green I Tfttffl Ufco 
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V- 


> Bst 


RT 


LNCaP ffl. 


1 




+ 


0 


2 




+ 


10 


3 


+ 




0 


4 


+ 




10 


5 


+ 


+ 


0 


6 


+ 


+ 


1 


7 


+ 


+ 


10 



8 I/->6©£jfcftl#L#&Sau3AI-C$8fcbfcfc© 

9 l/-> 7 ©EJ5&$ 1 juL ft* Sau3AI T»#Hb bfc * © 

10 "tM XV — * — lOObp ^ ^— (New England Biolabs) 
BstDNAtf'J^ — fe\ ReverTra Ace ©l^ftfr-;W&V^ *IMMWjW& 
£ftfcfrofc (l/->l~4)o P5*©#*#ftTTfttN LNCaP E&3fc© RNA # 
^t5ix i§M»#tftffl3ftfc (U->5~7) 0 100 770© K562 1 
fl©LNCaP/P?»©«ltBRNAT?*»tftmRriBT»r>fc (l/->6)o JilB£tt& 

hrt^©iB^Jfc*5©J|fi»5RaiJ(fl[Sau3AIT?^bbfchc:5x ^MZtl 

zxzzcDmfttmihzntc (u->8, 9). 



WO 00/28082 



• 

PCT/JP99/06213 



54 

i*jmmi (-r**)^ **iao«i«»ft«aiBW*«aigbfc*©) ©#n©fc 

»©3 , -0H^I&"rs«igSlSfT-5o ft^l*0j©3'-OH'H:i**«fa!i:. 

*SPJ§ t £tt £ * 'J if 7 * U K fcfc> 2o©ISbfc KR^ttffi- if* D {3 IB 
g 3 ft T S £ £ D #>T #38 W £ «fc 3 $K£jftKjfo© fc «>or7^7-i:b 

^£tfcffl1-Sc:£#T-£So 
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*%W(omm&, z <d «fc a ftfijs^c: < ¥ii!&KjgttjftT$A£ jm? sac 

T^Ra&^Jfe-rS^tCtt, Bca DNA' 7— lf©<fc -5ft jS»te^»«fgttfc 
DNA IM 5— t£fStt£#«fto DNA * U * 7— if £*ijffl«r S d illc 



WO 00/28082 



# 



PCT/JP99/06213 



a ) Pl-ii±0-gP F 1 c \ZT=--)\yt S^h^'t'^SMF 1 £ 3' jfc^fctfS 
;L N d(7)^F 1#F 1 cCTr-jbtSlhtioT, E£*HB£#Rrtfefc 

b) F 1 c£T^-;uU£F KD3'«^^^i:bTfflM^^^tTax 
H 

c) »F2c JcfflMft&iE^Jfr <o & 3 F 2 £ 3' *m^ts * U * l/;*^ 

sxg 

d) lie) TSlftdnfiSWtS^^ffifc&ofclBM^It^tfSff*©*!* 

3. tbUT(D 2 oOHiX2 feJ: Z>*X 1 c fcT?*!f£&ftx X2cD5'{! 

leX 1 c**jt*g$nfe*U if?^l/*^-|«o 

X 2 : ^^©«aHBMftl#o«ttoiffi3t©««X 2 c ^mmm^mmnm^m 

X 1 c :^3£oaia6E9J*}#o«EKK:*tt5i««X 2 c® 5'iHfc<fclI-r*«tt 
X 1 c £XfCtt£fflCtt££?!J&ftoWtt 



WO 00/28082 



PCT/JP99/06213 



57 

^©tf'Jzr^l/^ K©««F 2&ft$!£&34*ft®ffittF2 c£T-- 

iii)xa ii)-e^rt*nfc» i ©«»©ffi*o««*tt*«ig^#RriiftttJB 

5. xaiii)©JBa6*ttg^*qri6fcrs*** t R2cT*Dx frox^i iv)tc 

^R 1 c"T?*5^«^3t:iBtt©^Uif7^U^-^ KT*fc5si;&if 4 £13 
iB©#&„ 

fc;feftSF2 c©Mfc: S'WCT^-^-rST^-r^ v- N 1 © 

ttKfcfcttSie iv)T-^^i:tfe^8©M^3 , ffiiJ{CT~-;H-5Te7^ 

MJ£#> Plb* h U>^x>v-©'TT*^©^ic$>5ai^l6l3l3ig©^o 
(T^^-7 , 5>f^-/^M{345^?>3 , iiJ©^) ^ (F2 c/F2i5«trJfR 
2 c/R2) ^ (F 1 c/F l£J;t>*R 1 c/R 1) 

8. fisfc&s^K^RNA-cftt)^ x.m ii)iz#tfzmffim&f&*ft&'%mm 
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m<DmizMmM^^mt^^ji-rm^timm^mtzj:m 
B)m-mizT--)\s$vtzmmm(D y*i%z&mm&t Lxmmm^m^ 

c) mm)i-7(Do*> ymmiztiLWtzfr-rwzfflmmtei&mmyi* 3' 
mmiz^tsxvnzpux^F^ )i-7$fti l z7=.-)ii*^ z\tnt&mgi 
& t lx mw&mmm&f&zijfo zmmt % * u * ^ - -t? \z & ^mmm^ * 

d) x*gc) iz^r y ^m^mM^^m^mtLtcm^T.mA) iz 

10. IgC) ^*j(t?>^Un"7^U^^K^\ ^© 5'ffiiJ^{lX|iB) lz# 

mm^x^a) tz&vmmt?zT.m*<E$t!m&mi oi,ztm<DMm%&o 

1 2. X«A)fc*»t*«ffl!*ll^5fc««©»ttfcJ:oT^«*nfc*CD-e 

&zm#m9izm®(DmmfiW;o 
14. miaR»i»#j*«^>r >7f»s»*flii 3fcf3«©£&o 

1 5. Sj5&M*{3O.2-3.OM0^^-r>^#^^#5li^Jil 4(ciBtt©*ffi. 
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i6. sit*xj!9-i 5t&n<D^tni?<Dmm*&*ft^\mmRifo&mtoifi£. 
1 9 . mm^mmwttynmMm 9 ~ 1 5 tcga«ov>-rn*©Ji*s*^*ff 

©^ffi^y ho 

imMtKZmmomm 2c^X2ctUF2cO B'ttKHMr 5 F 1 c 

iii) 8S»fcfc*«K©fSJ*F 2 c© 3'it&ItSiiF3 c 

iv) mmmMOffiM^^Sii&SM^T5 DNA # U ^ 5— fc\ £ cfctf 

v) g# iv)©S!g£&57 ^ i/^-f- K 0 

2 2. ii).©*'J=f**l/:**-F#, 'i)©^»J^^l/tf Kfci^o&^bT 
£j*£ftjMMIIfc*W-SffiJg©f8#R 2c4X2ci:UR2c©5' fc&M 

IS 2 lfcfBtt©** ho 
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2 3. mzmnmz&T commits, m#m2 2£.tm<D*v k 

2 4. m^M2 1 ~2 3t3!3«©^-fnfrO*y M^MlctfM 
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1/1 8 
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3/1 8 

1213 




Rlc 
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4/1 8 

m4 



primer FA 




0 
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6/1 8 

^6 




WO 00/28082 PCT/JP99/06213 



7/1 8 



6001 G03CCCAATA CGCAAACCQC CTCTCOXGC GCGTTGGOCG ATTCATTAAT GCAGCTGSCA 



6061 OGACAGGTTT CECGACTOGA AAQCGGGCAG TGAGCX3CAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2 



6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTQGAAT 



6181 TGTGAGCGGA TAA.CfiA.TTTC ACACAQGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ M13Flc 

6241 CGGTACCCGG GQITCCTCTA GAGTCGACCT GCA93CATGC AAGCTTQQCA CTG3CCGTCG 

M13Rlc 

6301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAQCAC 

M13R2 M13R3 
4 4 

6361 ATCCCCCTTT CQCCAGCTGG CGTAATAGCG AAGAGQCCCG CACCGA.TOGC CCTTCCCAAC 

6421 AGT1GCGCAG CCTGAATG3C GAATGQCGCT TTGCCTGGTT TCCQ3CACCA GAAGCGGTGC 
6481 OGGAAAG^TG GCTGGAGTGC GATCTTCCTG AGQXGATAC GGTCGTCGTC CCCTCAAACT 



6541 QQCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACG3TCA 
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12 3 4 



1kbp 
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110 
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1 1 



1 CTCCTTGACA CCGCCTCTOC TCTGTATCGG GAGGOCTTAG AGTCTCCGGA ACATTGTTCA 

61 CCTCACCATA CA3CACTCAG GCAAGCTATT CTGTGTTGGG GTGAGTTfiAT GAATCTGGOC 

HBF3 HB65F2 
— » ► 

121 AXTGGGTGG GAAGTAATTT GGAAGACCCA GCAICCA3GG AATTAGTAGT CAGCTATGTC 

^ HB65Flc 

181 AATGTTAATA TGGGOCIAAA AAICAGACAA CTATTGT3GT TTCACATTTC CTGCCTTACT 

HB65Rlc 

241 TTTGGAAGAG AAACIGTTTT GGAGTATTTG GTATCTTTTG GAGTGTGGAT TCGCACTCCT 



301 CCCGCTTACA GACCACCAAA TGOCCCTATC TTATCAACAC TTCCGGAARC TACTGTTGTT 

HB65R2 ^ HBR3 

361 AGA0GA3GAG GCAGGTCCTC TA3AAGAAGA. ACTOXTCGC CTCGCAGA2G AAGGTCTCAA. 



421 TCGCCGCGTC 
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. 3 



1 2 3 



23kbp 

9. 4kbp 
6. 6kbp 

4. 4kbp 



2. 3&.2. Okbp 



0. 56kbp 
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6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

60 61 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2d4 
► 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ M13Flcd4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13Rlcd4 - 

6301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 64 ^ M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 



6541 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 
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U 1 6 



68 °C 



68.5 °C 



FA primer FAd4 



FAMd4 



M N WTMT M N WTMT 
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mi 7 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 



61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 
121 AAGCATTCCC AACCCTGGCA GG TGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

PSAFIc 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 
► < : — — 

241 ATCTTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— — ► <4— 

Sau3A\ PSAR1C PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 



421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP-1 998-317476 
<151> 1998-11-09 

<160> 29 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 
<211> 51 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 00/28082 
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synthesized primer sequense 



<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 



51 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequense 



<400> 4 

gttgggaagg gcgatcg 



17 



<210> 5 
<211> 600 
<212> DNA 



<213> Bacteriophage M13mpl8 



<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 



<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 



<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<400> 9 

ggcgagggag ttcttcttct ag 



22 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 
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<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 



cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 



<400> 14 
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<220> 



<223> Description of Artificial SequencerArtificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial SequencerArtificially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 



<220> 
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ccacacaaca aaaagtaccc ggggatcctc 
cactggccgt cgttttacaa cgtcgtgact 
ctattacgcc agctggcgaa agggggatgt 
gggttttccc agtcacgacg ttgtaaaacg 
gtcgactcta gaggatcccc gggtaccgag 
tcctgtgtga aattgttatc cgctcacaat 
ctagagtcg 



8/12 

tagagtcgac ctgcaggcat gcaagcttgg 480 
gggaaaaccc tttttgtgcg ggcctcttcg 540 
gctgcaaggc gattaagttg ggtaacgcca 600 
acggccagtg ccaagcttgc atgcctgcag 660 
ctcgaattcg taatcatggt catagctgtt 720 
tccacacaac aaaaagtacc cggggatcct 780 

789 



<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 17 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 



<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 



<210> 20 
<211> 20 
<212> DNA 

<213> M13mpl8 mutant 
<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized primer sequence 



<400> 19 

ccggggatcc tctagagtcg 



20 



<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 



48 



<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 29 

gggtgtggga agctgtg 
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